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We comment on mistakes and inaccuracies of a paper by Chen et al. concerning the optical torque
from generic optical fields on dipolar chiral particles, i.e. on those whose scattering is fully described
by the first electric, magnetic and magnetoelectric Mie coefficients.
In a recent paper [1] Chen et al. claim that the time-
averaged optical torque exerted by a generic optical field
E,B on a particle, dipolar in the wide sense - i.e. such
that its scattering is fully characterized by the first elec-
tric, magnetic and magnetoelectric Mie coefficients, is
given by the sum (cf. Eq. (5) in [1]) of the extinction
part:
1
2
ℜ[(p×E∗) + (m ×B∗)], (1)
and the scattering or recoil torque, which in a Gaussian
system of units reads
−k
3
3
[
1
ǫ
ℑ(p∗ × p) + µℑ(m∗ ×m)]. (2)
ℜ and ℑ stand for real and imaginary parts. p and m
are the electric and magnetic dipole moments induced
by the field on the particle. ǫ and µ are the constitutive
parameters of the embedding medium.
The authors of [1] state that these above equations are
taken from their previous work [2], quoted as Ref. 36 in
[1].
On the other hand, they strangely state in the intro-
duction of [1] that although the first explicit torque ex-
pression that includes the recoil terms was reported in
[3, 4], ”such expression is solely applicable in the case
where the particle is immersed in a single plane wave
field”. However, they do not say that Eqs. (1) and (2)
are exactly the expressions for the extinction and recoil
torque that were already put forward in [3, 4]; i.e. before
[2] appeared. Thus, acording to their introductory above
quoted (incorrect) statement, (1) and (2) would solely
apply to plane waves. Eqs. (6) of [1] are not original
either, as they are already contained in [4].
The problem that adds to the way these results are
presented in [1] is that while the recoil part, Eq. (2), is
valid for any arbitrary optical field, as already stated in
[3, 4], the extinction component lacks a term that should
be summed to Eq. (1) and that, as shown in [3, 4], is
given by:
3
4k
√
ǫ
µ
ℑ{1
ǫ
(p · ∇)B∗ − µ(m · ∇)E∗}. (3)
Eq. (3) accounts for effects of the wave spatial struc-
ture and polarization. This conveys both conservative
and non-conservative forces associated to the electromag-
netic torque [3, 4]. k =
√
ǫµ ω/c. ω being the angular
frequency, and c the speed of light in vacuum. The reason
why the authors of [1, 2] failed to obtain Eq. (3) in the
general expression of the torque on dipolar particles, is
due to several shortcomings in these works, pointed out
in [5], which will not be repeated here.
Hence, rather than by just the sum of (1) and (2), the
correct time-averaged electromagnetic torque exerted by
an arbitrary optical field on a dipolar particle should be
the sum of (1), (2) and (3), which as shown in [3, 4] reads:
< Γ >= −1
4
ℜ[(p×E∗) + (m ×B∗)]
+
3
4k
√
ǫ
µ
ℑ{1
ǫ
pj∂iB
∗
j − µmj∂iE∗j }
−k
3
3
[
1
ǫ
ℑ(p∗ × p) + µℑ(m∗ ×m)]. (4)
Interestingly, addressing the time-averaged optical force
< F > on a dipolar particle [6]:
< F >=
1
2
ℜ{pj∂iE∗j +mj∂iB∗j −
2k4
3
√
µ
ǫ
(p×m∗)}, (5)
one observes reciprocal roles of E,B and p,m in the
extinction and scattering parts of the electromagnetic
torque, Eq. (4), with respect to those played in the op-
tical force, Eq. (5).
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